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A 



f the compositionally different 
herein the sensing area is in direct 



conductive material, and w 

contact with a vapor comprising an analyte to be detected, 
wheTein the compositionally different conductive material is 
selected from the group consisting of an inorganic conductor, a 
carbon black, and a mixed inorganic /organic conductor, wherein 
the inorganic conductor is ^ metal, a metal alloy, a doped semi- 
conductor, a superconductor 1 or a combination thereof and 
wherein the inorganic conductor has an electrical conductivity 
that decreases as the temperature increases; and 

an apparatus in electrical communication with the 
conductive leads for detecting a change in the sensing area 
between the at least two conductive leads when contacted with an 
analyte . 



99. (Reiterated) The sensor according to claim 98, 
wherein the conductive organic material is selected from the 
group consisting of a polyaniline, an emeraldine salt of 
polyaniline, a polypyrrole, a ^olythiophene, a polyEDOT, and 
derivatives thereof . 

100. (Reiterated) The seAsor according to claim 98, 
wherein the compositionally different conductive material is 
carbon black. 



101. (Reiterated) The senior according to claim 98, 
further comprising an insulator ohr plasticizer. 



102. (Reiterated) The senstbr of claim 98, wherein the 
conductive organic material is an lemeraldine salt of polyaniline 
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and the compositionally pifferent conductive material is carbon 
black. 



i 103. (Reiterated) 1[he sensor of claim 98, wherein the 

conductive organic material is a doped polyaniline and the 
compositionally different conductive material is carbon black. 



104. (Amended) A sensotr, comprising: 
at least two conductive leads; 

a sensing area comprising alternating interpenetrating 
regions of a conductive organic material and a conductive 
material compositionally difflerent than the conductive organic 
material disposed between and\ in electrical communication with 
the at least two conductive leads, wherein the sensing area 
provides an electrical path through the regions of the 
conductive organic material and the regions of the 
compositionally different conductive material, and wherein the 
sensing area is in direct contaqt with a vapor comprising an 
analyte to be detected, wherein the compositionally different 
conductive material is selected from the group consisting of an 
organic conductor, an organic complex, an inorganic conductor 
and a mixed inorganic/organic conductor, wherein the inorganic 
conductor is a metal, a metal alloy, a doped semi-conductor, or 
a superconductor, or a combination! thereof and wherein the 
inorganic conductor has an electrical conductivity that 
decreases as the temperature increases; and 

an apparatus in electrical communication with the 
conductive leads for detecting a change in the sensing area 
between the at least two conductive ieads when contacted with an 
analyte . 
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105. (Amended) A sensor, comprising: 
at least two conductive leads; 

a sensing area comprising dispersed regions of a conductive 
organic material and a obnductive material compositionally 
different than the conductive organic material wherein the 
dispersed regions provide interpenetrating regions of the 
conductive organic material and a conductive material 
compositionally dif f erent Ithan the conductive organic material, 
the sensing area disposed between and in electrical 
communication with the at least two conductive leads, wherein 
the sensing area provides an electrical path through the regions 
of the conductive organic material and the regions of the 
compositionally different conductive material, and wherein the 
sensing area is in direct contact with a vapor comprising an 
analyte to be detected, wherein the compositionally different 
conductive material is selected from the group consisting of an 
organic conductor, an organic! complex, an inorganic conductor 
and a mixed inorganic/organic! conductor, wherein the inorganic 
conductor is a metal, a metal lalloy, a doped semi-conductor, or. 
a superconductor, or a combination thereof and wherein the 
inorganic conductor has an electrical conductivity that 
decreases as the temperature increases; and 

an apparatus in electrical] communication with the 
conductive leads for detecting & change in the sensing area 
between the at least two conductive leads when contacted with an 
analyte . 



106. (Amended) A sensor, comprising: 
at least two conductive leaps; 
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is 1 



a sensing area compr 



regions of a polyaniline or 



ng alternating interpenetrating 
an emeraldine salt of polyaniline 



polyaniline or emeraldine sa 
and in electrical communicat 



and a conductive material coTipositionally different than the 



Lt of polyaniline disposed between, 
on with, the at least two 
conductive leads, wherein th4 sensing area provides an 
electrical path through the alternating interpenetrating regions 
of polyaniline or emeraldine Isalt of polyaniline and the 
conductive material compositional ly different than the 
polyaniline or emeraldine sale of polyaniline; and 

an apparatus in electrical communication with the 
conductive leads for detecting a change in the sensing area 
between the at least two conductive leads when contacted with an 
analyte . 



107. (Amended) The sensor [of claim 106, wherein the 
conductive material compositionally different than the 
polyaniline or emeraldine salt pf polyaniline is selected from 
the group consisting of an organic conductor, an organic 
complex, an inorganic conductor] and a mixed inorganic/organic 
conductor, wherein the inorganic! conductor is a metal, a metal 
alloy, a doped semi-conductor, an oxidized metal, a 
superconductor, and any combination thereof. 

108. (Amended) A sensor array comprising: 

a plurality of sensors, wherein at least one sensor 
comprises : 

at least two conductive leads; 

a sensing area comprising alternating interpenetrating 
regions of a conductive organic material and a conductive 
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material compositional ly 
material disposed betweer 



different than the conductive organic 
and in electrical communication with 
the at least two conductive leads, wherein the sensing area 
l provides an electrical path through the alternating 

interpenetrating regions of the conductive organic material and 
the regions of the compos Ltionally different conductive 
material, wherein the compositionally different conductive 
material is selected from 1 the group consisting of an organic 
conductor, an organic comnlex, an inorganic conductor and a 
mixed inorganic/organic conductor, wherein the inorganic 
conductor is a metal, a metal alloy, a doped semi-conductor, or 
a superconductor, or a combination thereof and wherein the 
inorganic conductor has an lelectrical conductivity that 
decreases as the temperature increases . 



109. (Reiterated) Th4 sensor array according to claim 
108, wherein the sensor arrdy comprises a plurality of sensors 
each comprising regions of a conductive organic material and 
regions of a conductive material compositionally different than 
the conductive organic material wherein the conductive organic 
material of at least one senior is different from the conductive 

one other sensor. 



organic material of at least 

110. (Reiterated) The 
108, wherein the compositionc 
is an inorganic conductor. 



sensor array according to claim 
lly different conductive material 




112. (Reiterated) The sensor array according to claim 
108, wherein the conductive organic material of the at least one 
sensor is compositic>nally the same or compositionally different. 
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113. (Reiterated) I The sensor array according to claim 
108, wherein the conductive organic material is selected from 

polyaniline, an emeraldine salt of 
Lfe, a polythiophene, and a polyEDOT, and 
the conductive material compositionally different than the 
conductive organic material is selected from the group 
consisting of Ag, Au, Cu, u?t, carbon black, and AuCu. 



the group consisting of a 
polyaniline, a polypyrrol 



114. (Reiterated) Tt^e sensor array according to claim 108 
or 113, further comprising k temperature control apparatus in 
thermal communication with at least one sensor. 

115. (Amended) The sensor array according to claim 108 or 
113, further comprising an apparatus for detecting a change 
selected from the group consisting of resistance, conductance, 
impedance, and capacitance in\the electrical properties of at 
least one sensor. 

116. (Reiterated) The sdnsor array according to claim 
115, further comprising a temperature control apparatus in 
thermal communication with at least one sensor. 



117. (Amended) The sensor array according to claim 110, 
wherein the inorganic conductor is selected from the group 
consisting of Ag, Au, Cu, Pt, carlbon black, and AuCu. 



118. (Reiterated) The sensdr array according to claim 
110, wherein the inorganic conductor is carbon black. 
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119. (Reit€;rated) The sensor array according to claim 
108, wherein the compositionally different conductive material 
is an organic conductor. 

12 0. (Reiterated) The sensor array according to claim 
108, wherein the bonductive material compositionally different 
than the conductive organic material is a member selected from 
the group consisting of an organic conductor, an inorganic 
conductor, and a mixed inorganic-organic conductor. 




121. (Reiteraped) The sensor array according to claim 
108, wherein the conductive material compositionally different 
than the conductive} organic material is a member selected from 
the group consist inta of a metal, a metal alloy, a metal oxide, 
an organic complex,! a semiconductor, a superconductor, and a 
mixed inorganic -organic complex. 

122 . (Reiterated) The sensor array according to claim 
108, wherein the compositionally different conductive material 
is a particle. 



123 . (Reiterateq) The sensor array according to claim 
108, wherein the compbsitionally different conductive material 
of each of the sensors comprises a conductive organic material 



124. (Amended) The sensor array according to claim 108, 
wherein the alternating regions of the conductive organic 
material and the conductive material compositionally different 
than the conductive organic material are interpenetrating 
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regions of conductive organic material and conductive material 
compositionally different than the conductive organic material 



0? 



126. (Amended) 1 A sensor array comprising: 

a plurality of\ sensors, wherein at least one sensor 
comprises : 

at least two cdnductive leads; 

a sensing area comprising alternating interpenetrating 
regions of a conductive organic material and a conductive 
material compositionally different than the conductive organic 
material disposed betiween, and in electrical communication with, 
the at least two condkictive leads, wherein the sensing area 
provides an electrical path through the regions of the 
conductive organic mauerial and the regions of the 
compositionally different conductive material, wherein the 
compositionally different conductive material is selected from 
the group consisting ofl an organic conductor, an organic 
complex, and inorganic Iconductor, and a mixed inorganic/organic 
conductor, wherein the iLnorganic conductor is a metal having 
electrical conductivity i that decreases as the temperature 
increases, a metal alloM, a doped semi-conductor, or a 
superconductor, or a conroination thereof; and 

a measuring apparatus electrically coupled to the at least 
two conductive leads f or Idetecting a change in the sensing area 
when contacted with an arialyte. 



127. (Reiterated) Q sensor array comprising: 
a plurality of sensors wherein at least one sensor 
comprises alternating interpenetrating regions of a conductive 
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regions of a compositionally different 
and 

Lly coupled to the plurality of sensors, 

in the plurality of sensors when 
_yte . 



material compositiona 
material disposed bet 



sensor array system comprising: 
ensors, wherein at least one sensor 



128 . (Amended) A 
a plurality of se 
comprises : 

at least two conjductive leads; 

a sensing area comprising alternating interpenetrating 
regions of a conductive organic material and a conductive 

i|Lly different than the conductive organic 
/een and in electrical communication with 
the at least two conductive leads, wherein the sensing area 
provides an electrical path through the regions of the 
conductive organic matjerial and the regions of the 
compositionally different conductive material, wherein the 
compositionally different conductive material is selected from 
the group consisting df an organic conductor, an organic 
complex, an inorganic conductor and a mixed inorganic/organic 
conductor, wherein the! inorganic conductor is a metal, a metal 
alloy, a doped semi-conductor, or a superconductor, or a 
combination thereof ancfl wherein the inorganic conductor has an 
electrical conductivity that decreases as the temperature 
increases; 

a measuring apparatus that detects a change in the 
electrical properties ot the at least one sensor, wherein the at 
least one sensor is in Communication with the measuring 
apparatus ; and 
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a computer comprising a resident algorithm, wherein the 
computer processes the Change in the electrical properties, 

12 9. (Reiterated) \The sensor array system according to 
claim 128, wherein the measuring apparatus is an electrical 
measuring device. 

13 0. (Reiterated) The sensor array system according to 
claim 128, wherein the comjbositionally different conductive 
material is an inorganic conductor. 

131. (Reiterated) Thd^ sensor array system according to 
claim 128, wherein the plurality of sensors each comprise 
regions of a conductive organic material and regions of a 
conductive material compos it ipnally different than the 
conductive organic material, 

132 . (Reiterated) The sensor array system according to 
claim 131, wherein the conduct iWe organic material of at least 
one sensor is different from thf conductive organic material of 
at least one other sensor. 



133. (Reiterated) The senior array system according to 
claim 131, wherein the conductive! organic material of the 
plurality of sensors are composit^onally the same or 
compositionally different. 



134 . (Amended) The sensor array system according to claim 
128, wherein the change in electrical properties is selected 
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from the group consisting 
capacitance, inductance 



of impedance, conductance, 
, and resistance in the sensors 



135. (Reiterated) I The sensor array system according to 
claim 128, wherein the conductive organic material is selected 
from the group consisting of a polyaniline, an emeraldine salt 
of polyaniline, a polypyrrole , a polythiophene, and a polyEDOT, 
and the conductive matebrial compositionally different than the 
conductive organic material is selected from the group 
consisting of Ag, Au, Cm, Pt, carbon black, and AuCu. 



136. (Reiterated) \ The sensor array system according to 
claim 128 or 135, furthet comprising a temperature control 
apparatus in thermal communication with at least one sensor. 

137. (Amended) The sensor array system according to claim 
128 or 135, wherein the cnange in electrical properties is a 
change in an electrical inpedance. 



138. (Reiterated) Trie sensor array system according to 
claim 137, further comprising a temperature control apparatus in 
thermal communication with 4t least one sensor, 

139. (Reiterated) The\ sensor array system according to 
claim 13 0, wherein the inorganic conductor is a member selected 
from the group consisting of J^g, Au, Cu, Pt, carbon black, and 
AuCu. 



140. (Reiterated) The sensor array system according to 
claim 130, wherein the inorganic\ conductor is carbon black. 
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141. (Reiterated 
claim 128, wherein the 
material is an organic 



The sensor array system according to 
compositionally different conductive 
conductor. 



142. (Amended) Thp sensor array system according to claim 
128, wherein the conductive material compositionally different 
than the conductive organic material is selected from the group 
consisting of an organdie conductor, an inorganic conductor, and 
a mixed inorganic -organic conductor. 



143. (Amended) The! sensor array system according to claim 
128, wherein the conductive material compositionally different 
than the conductive organic material is selected from the group 
consisting of a metal, aq metal alloy, a metal oxide, an organic 
complex, a semiconductor!, a superconductor, and a mixed 
inorganic -organic comple^. 

144. (Reiterated) iThe sensor array system according to 
claim 128, wherein the copipositionally different conductive 
material is a particle. 



145. (Reiterated) T\he sensor array system according to 
claim 128, wherein each of \ the sensors comprises a conductive 
organic material . 



146. (Reiterated) The sensor array system according to 
claim 128, wherein the conductive organic material is an organic 
polymer. 1 
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147. (Reiteratec ) The sensor array system according to 
claim 128, wherein the resident algorithm is a member selected 
from the group consisting of principal component analysis, 
Fisher linear analyses, neural networks, genetic algorithms, 
fuzzy logic, pattern recognition, and combinations thereof . 



148. (Reiterate 
microorganism, the s 



communication with t 
sensor comprises: 

at least two con 



) A system for identifying a 
astern comprising: 
a measuring apparatus; 

a sensor array comprising a plurality of sensors in 

e measuring apparatus, wherein at least one 



ductive leads; 



a sensing area comprising alternating regions of a 



conductive organic mat: 



compositionally different than the conductive organic material 



disposed between and 
least two conductive 
electrical path throug 



erial and a conductive material 



in electrical communication with the at 
i.eads, wherein the sensing area provides an 
h the regions of the conductive organic 
material and the regions of the compositionally different 
conductive material; cind 

a computer comprising a resident algorithm; 
wherein the measuring apparatus is capable of detecting a 
response from each sensor in the array wherein the responses are 
indicative of the presence of a biomarker of a microorganism and 
the computer is capable of assembling the responses into a 
response profile whereby the computer associates the response 
profile indicative of the biomarker with a microorganism for 
microorganism identification. 
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149. (Reiterated) 
microorganism in accordar 
algorithm of the computer 
consisting of principal 
analysis, neural networks 
pattern recognition, and 



The system for identifying a 
ce with claim 148, wherein the resident 
is a member selected from the group 
Component analysis, Fisher linear 
genetic algorithms, fuzzy logic, 
combinations thereof . 



150. (Reiterated) 
microorganism in accordance 
the steps of: 

providing an informat. 
measuring apparatus; and 

storing information 



The system for identifying a 

with claim 148, further comprising 

ion storage device coupled to the 



in the information storage device. 



151. (Reiterated) 
microorganism in accordanc 
measuring apparatus inc 



The system for identifying a 
with claim 148, wherein the 
a digital -analog converter, 



lud<5S 



152. (Amended) A system for detecting an analyte in a 
sample, comprising : 

a substrate having a plurality of sensors wherein at least 
one sensor comprises: 

at least two conductive leads; 

a sensing area comprising alternating interpenetrating 
regions of a conductive organic material and a conductive 

[ferent than the conductive organic 
material disposed between, and in electrical communication with, 
the at least two conductive leads, wherein the sensing area 
provides an electrical path through the regions of the 
conductive organic material amid the regions of the 
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compositionally different conductive material such that the at 
least one sensor provides a response that varies according to 
the presence of an analyte in contact with it, wherein the 
compositionally different conductive material is selected from 



the group consisting oi: 



an organic conductor, an organic 



complex, an inorganic conductor and a mixed inorganic/organic 
conductor, wherein the inorganic conductor is a metal, a metal 
alloy, a doped semi -corjduc tor, or a superconductor, or a 
combination thereof an4 wherein the inorganic conductor has an 
electrical conductivity that decreases as the temperature 
increases ; 

a detector operatilvely associated with the plurality of 

the response of the plurality of sensors 
sample; 

anit for delivering the sample to be 
of sensors; and 



sensors, for measuring 
when contacted with the 

a sample delivery 
tested to the plurality 



store an ideal response 
compare the response of 



an information storage and processing device configured to 



for a predetermined analyte and to 
the plurality of sensors with the stored 
ideal response, to detect the presence of the analyte in the 
sample . 

153 . (Reiterated) The system in accordance with claim 
152, wherein the information storage and processing device is 
configured to store ideal responses for a plurality of 
predetermined analytes; and 

the information stotrage and processing device further is 



configured to compare th 



e response of the plurality of sensors 



presence of each analyte 



with the plurality of stored ideal responses, to detect the 



in the sample. 
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plurality of sensors with a 
a gas -permeable, liquid 

the flow passage; and 

a device for extracting 



system in accordance with claim 
liquid and the sample delivery unit 



154. (Reiterated) The 
152, wherein the sample is a 
comprises : 

a flow passage interconnecting the substrate comprising the 

mixture containing the liquid; 
impermeable shield interposed in 



vapor from the liquid and for 
delivering the extracted vapbr along the flow passage to the 
substrate comprising the plurality of sensors via the flow 
passage , 



155. (Reiterated) 



The 



156. (Reiterated) The 
152, wherein the sample is a 
the sample delivery unit comp 
a vapor flow passage; anc^ 
a pump for pumping the v 



system in accordance with claim 
152, wherein the sample is gaseous and the sample delivery unit 
comprises 

a gas flow passage; and 

a pump for pumping the gaseous sample to the substrate 
comprising the plurality of sensors via the gas flow passage. 



system in. accordance with claim 
/apor extracted from a solid and 
rises : 



Lpor extracted from the solid to 
the substrate comprising the plurality of sensors via the vapor 
flow passage . 



157. (Reiterated) The system in accordance with claim 
152, wherein the detector detedts a member selected from the 
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c onduc t i ve c ompo site; 
a conducting polymer 
fiber optic detector; 



lectromagnetic energy, optical properties, 
inductance, impedance, and combinations 



158. (Reiterateq) The system in accordance with claim 
152, wherein at least] one other sensor in the plurality of 
sensors comprises a niember selected from the group consisting of 
a surface acoustic wave sensor; a quartz microbalance sensor; a 

a chemiresistor ; a metal oxide gas sensor; 
sensor; a dye -impregnated polymer film on 
a polymer-coated micromirror; an 



electrochemical gas detector; a chemically sensitive field- 
effect transistor; a carbon black-polymer composite; a micro- 
electro-mechanical system device; and a micro-opto-electro- 
mechanical system device. 



